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Investigating prenatal perceived support as protective factor against 
adverse birth outcomes: A community cohort study 
 
Background: Studies show that prenatal maternal anxiety may act as a risk factor 
for adverse neonatal and obstetric outcomes, whilst prenatal social support may 
rather act as a protective factor. However, studies examining and linking prenatal 
anxiety symptoms, prenatal perceived support, and neonatal and/or obstetric 
outcomes are lacking. 
Objective: The aims of this cross-sectional cohort study were to investigate 
whether, in a community sample, prenatal perceived support: (1) had a protective 
influence on birth outcomes (gestational age (GA), birthweight (BW), 5-minute 
Apgar score, and mode of delivery); (2) acted as a protective factor, moderating 
the relationship between anxiety symptoms and the aforementioned birth 
outcomes.  
Method: During their third trimester of pregnancy, 182 nulliparous child-bearers 
completed the anxiety scale of the Hospital Anxiety and Depression Scale (HADS-
A) measuring anxiety symptoms, and the Medical Outcome Study Social Support 
Survey (MOS-SSS) measuring perceived support. Birth outcomes data was 
extracted from medical records. 
Results: (1) Regression models inclusive of perceived support did not significantly 
predict any birth outcomes. However, the model inclusive of perceived tangible 
support – a MOS-SSS subscale assessing perceived material/financial aid and 
assistance with daily tasks – significantly positively predicted the 5-minute Apgar 
score. (2) Hierarchical multiple regression models indicated that perceived support 
did not significantly moderate the relationship between anxiety symptoms and 
birth outcomes. However, perceived tangible support significantly moderated the 
relationship between anxiety symptoms and the 5-minute Apgar score.  
Conclusion: These findings suggest that when experienced within non-clinical 
thresholds, prenatal anxiety symptoms do not increase the risk of adverse neonatal 
and obstetric outcomes when perceived support is present. 






Although pregnancy is often perceived as a happy time, it is not uncommon for child-
bearers to experience mental health problems, such as anxiety, when faced with the 
concerns and worries that this specific period raises (Madhavanprabhakaran et al., 2015). 
Based on a meta-analysis reviewing 102 studies, maternal prenatal anxiety is indeed 
common, with 24.6% of child-bearers being affected in the third trimester (Dennis et al., 
2017). Prenatal anxiety refers to unique and distinct concerns, such as the ability to be a 
good mother, to be financially secure, or to have a safe delivery (Deklava et al., 2015). 
Prenatal anxiety may affect foetal development through psychosocial and biological 
mechanisms (Littleton et al., 2007), and may thus predict adverse neonatal outcomes 
(Alder et al., 2007; Ding et al., 2014; Grigoriadis et al., 2018). In addition, prenatal 
anxiety has been associated with fear of childbirth, which is a risk factor for adverse 
obstetric outcomes (Madhavanprabhakaran et al., 2013). 
Adverse neonatal outcomes include preterm birth (PTB), low birthweight (LBW), 
and a poor 5-minutes Apgar score. The World Health Organization [WHO] (2014; 2018) 
defines PTB when childbirth occurs before 37 weeks of gestation, and LBW when 
birthweight (BW) is inferior or equal to 2500 grams, regardless of gestational age (GA). 
A poor 5-minute Apgar score reflects poor outcomes on the Apgar standardised 
assessment, a measure evaluating the physical condition of newborns 5 minutes after birth 
(Casey et al., 2001). These adverse neonatal outcomes are associated with infant mortality 
and morbidity – they affect up to 9% of births per year in Europe (Blencowe et al., 2019; 
Ernest et al., 2019; Goldenberg et al., 2008). This is not to mention their negative impact 
on the mental health of mothers in the postpartum (Greene et al., 2015; Holditch-Davis 
et al., 2015). Adverse obstetric outcomes include the mode of delivery. Some modes of 
delivery, typically unplanned operative deliveries (e.g., emergency caesarean sections), 
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can trigger significant psychological distress, such as guilt, anger or even postpartum 
posttraumatic stress disorder in the mother (Grekin & O’Hara, 2014; Horsch et al., 2017). 
Adverse neonatal and obstetric outcomes are major public health issues, as they 
concern a substantial proportion of pregnancies and have detrimental consequences, 
including medical, psychological, and economic consequences (Bauer et al., 2014; 
Petrou, 2003; Segre et al., 2014). It therefore seems important to focus on protective 
factors that may play a role in reducing their occurrence – social support is one such factor 
(Orr et al., 2004). 
Social support is defined as the perception (perceived support) or experience 
(received support) that one is loved and cared for by others, esteemed and valued, and 
part of a social network of mutual assistance and obligations (Wills, 1991). Studies have 
shown that social support has a positive impact on the health and wellbeing of child-
bearers (Orr et al., 2004), especially if it is perceived. Indeed, believing that one will get 
support in times of need seems to be more effective than actually getting the support 
(Uchino, 2009). Of note, studies do not always differentiate between perceived and 
received support and often use the generic term of social support. 
The literature identifies different categories of support, whether perceived or 
received: tangible support (i.e., material and financial aid and assistance with daily tasks), 
emotional support (i.e., expression of love and affection), and informational support (i.e., 
advice and guidance) (Cohen & Syme, 1985). These types of support serve specific goals 
and functions, and are of different importance depending on the context (Cohen & Syme, 
1985). The literature review by Gjerdingen et al. (1991) showed that prenatal tangible 
and emotional support were related to child-bearers’ mental wellbeing – which in turn 
protects from potential adverse neonatal outcomes; and that prenatal informational 
support was related to decreased complications during labour and delivery.  
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 Two hypotheses regarding the protective effect of (perceived and received) social 
support have been proposed: the main effect and the stress-buffering effect (Cohen & 
Syme, 1985). The main effect argues that social support directly improves the overall 
sense of wellbeing and offers general health protection independently from the current 
level of stress one is experiencing. The stress-buffering effect, on the other hand, argues 
that social support indirectly improves the overall sense of wellbeing by counteracting 
the effects of stress and anxiety through provision of resources and help. In the perinatal 
context, the main effect of social support was reported in several studies (Costa et al., 
2000; Elsenbruch et al., 2006; Feldman et al., 2000; Zachariah, 2009), as was the stress-
buffering effect (Ghosh et al., 2010; Glazier et al., 2004; Norbeck & Tilden, 1983). The 
overall findings therefore support the idea that prenatal social support has a positive 
impact on the health and wellbeing of mothers and babies (Dunkel-Schetter, 2011; Orr et 
al., 2004). However, generalisation of results is difficult, as the concepts, measures, and 
outcomes vary widely in the literature and are not always properly defined (Dunkel-
Schetter, 2011).  
So far, few observational studies have specifically investigated prospective 
associations between prenatal perceived support, prenatal anxiety symptoms and neonatal 
and/or obstetric outcomes; even fewer have differentiated the different forms that social 
support can take. Furthermore, little research was carried out in samples with non-clinical 
anxiety levels. The current research aimed to address these issues.  
 
Aims and objectives 
The main objectives of this prospective cohort study were to explore whether, in a 
community sample, perceived support: (1) had a protective influence on GA, BW, the 5-
minute Apgar score, and the mode of delivery, testing the main-effect of perceived 
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support; (2) acted as a protective factor, moderating the relationship between anxiety 
symptoms and the aforementioned birth outcomes, testing the stress-buffering effect of 
perceived support. As little research was carried out within non-clinical samples, this 
study also allowed us to explore how the role of perceived support differed depending on 
the nature of the population. Based on previous evidence, we predicted that perceived 
support would have a protective influence on birth outcomes and would moderate the 
relationship between anxiety symptoms and birth outcomes (Orr et al., 2004). We also 
predicted that the different kinds of perceived support (i.e., perceived tangible, emotional 
and informational support) would not necessarily have the same predictive effect on all 
birth outcomes (Gjerdingen et al., 1991). 
 
Materials and methods 
Study design and participants 
This prospective cohort study used a subsample of the Lausanne Perinatal Wellbeing 
Cohort (LPWC), which was approved by the ethics committee for research in humans of 
the Canton de Vaud, Switzerland (approval number: 480/2012). The LPWC is an ongoing 
cohort study being conducted at a Swiss university hospital. It assesses the wellbeing and 
mental health of future parents from the third trimester of pregnancy to six months 
postpartum through self-report questionnaires. The current study focused on maternal 
data collected during the third trimester of pregnancy. 
Inclusion criteria for the LPWC study participation were: being ≥18 years old, 
understanding French, and not suffering from a current psychotic illness or severe 
intellectual disability. The following inclusion criteria were added for the present study: 
being nulliparous and having completed the prenatal anxiety and social support 
assessments during the third trimester. The final sample comprised 182 child-bearers. We 
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took a conservative approach and expected the presence of a medium effect size (f2 = 
0.15) regarding the impact of prenatal mental health on birth outcomes (Cohen, 1988). 
With an alpha of .05 and power of .95, the required sample size for the first and second 




Prenatal anxiety symptoms were measured with the anxiety scale of the Hospital Anxiety 
and Depression Scale (HADS-A) (Zigmond & Snaith, 1983). The HADS-A includes 7 
items, each of them rated on a three-points scale (0-3) in reference to the last seven days. 
Items are not pregnancy-focused and assess general anxiety, as shown by the following 
example: « Worrying thoughts go through my mind ». By adding the scores of all items, 
a final total score ranging from 0 to 21 is obtained. The literature review of Bjelland et 
al. (2002) identified a cut-off score at 8: scoring less than 8 indicates no anxiety, scoring 
8 to 10 indicates possible anxiety, and scoring 11 to 21 indicates probable anxiety. The 
validated French version has good psychometric properties (Untas et al., 2009). The 
HADS-A showed adequate internal consistency in our sample (α =.68). 
 
Prenatal perceived support 
Prenatal perceived support was measured with the Medical Outcome Study Social 
Support Survey (MOS-SSS) (Sherbourne & Stewart, 1991). The MOS-SSS is a 20-item 
self-assessment questionnaire including four subtypes of perceived support: a) perceived 
tangible support (α =. 94), i.e., material and financial aid and assistance with daily tasks, 
(b) perceived emotional / informational support (α =. 83), i.e., emotional support and 
advice, (c) perceived affectionate support (α =. 88), i.e., expression of love and affection, 
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(d) perceived positive social interaction (α =. 90), i.e., the availability of the entourage to 
do activities. Items are short and easily understandable, as reflected by the following four 
examples, respectively: (a) “Someone to help you if you were confined to bed”, (b) 
“Someone you can count on to listen to you when you need to talk”, (c) “Someone who 
shows you love and affection”, (d) “Someone to have a good time with”. Items have to be 
rated on a Likert scale from 1 (= none of the time) to 5 (= all of the time); the final results 
provide a total score, as well as four sub-scores. A higher score indicates greater perceived 
support. Given the lack of a French validated version, the MOS-SSS was translated and 
culturally adapted according to the forward-backward method (Wild et al., 2005). The 
MOS-SSS showed excellent internal consistency in our sample (α =. 96). 
Neonatal and obstetric outcomes 
Both neonatal and obstetric outcomes were retrieved from medical records. Neonatal 
outcomes included BW in grams, GA in days, and the 5-minute Apgar score. The 5-
minute Apgar score assessed different aspects of the newborn health – heart rate, 
respiratory effort, muscle tone, reflex irritability and colour – each ranging from 0 to 2. 
If the sum score equals or exceeds 7 out of 10, the baby's vital prognosis is deemed to be 
good (Casey et al., 2001). The 5-minute Apgar score (versus 1-, 3- or 10-minute) was 
used in this study because it best predicts infant health outcomes (Casey et al., 2001). 
Obstetric outcomes included the mode of delivery, which was divided into three 
categories: vaginal delivery, planned operative delivery (i.e., elective and iterative 
caesarean section), and unplanned operative delivery (i.e., vacuum delivery, forceps, and 




To address our first research question, multiple linear regressions and multinomial 
logistic regressions were performed. To address our second research question, 
moderation analyses were carried out using three-steps hierarchical regressions and 
multinomial logistic regressions. 
Participants whose questionnaires were left blank were removed from the 
analyses; the remaining 1.2% of missing data was imputed based on different predictors. 
All analyses were controlled for the following sociodemographic and obstetric variables: 
age, educational background, ethnicity, migrant status, gestity, history of perinatal loss, 
and history of traumatic delivery before 24 weeks of GA. The significance was reached 
at p < 0.05.  
 
Results 
Characteristics of the sample 
In total, 182 child-bearers aged 18 to 42 years old (M = 31.79, SD = 4.26) participated in 
the study. Table 1 displays the demographic and obstetric characteristics of the sample. 
[Table 1] 
GA ranged from 35 to 42 weeks, with 2.2% of newborns considered preterm (< 
37 weeks). BW ranged from 1180 to 4580 grams, with 3.3% of newborns considered 
LBW (≤ 2500 grams). The 5-minute Apgar scores ranged from 2 to 10, with 0.5% of 
newborns having a poor score at 5 minutes (< 7). Regarding the mode of childbirth, 48.4% 
of child-bearers had spontaneous deliveries, 15.9% had planned operative deliveries, and 
35.7% had unplanned operative deliveries.  
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The HADS-A total score ranged from 0 to 16, with 9.3% of child-bearers reaching 
the probable clinical anxiety threshold. The MOS-SSS total score ranged from 2.14 to 5, 
with a mean score of 4.39 (SD = .63). 
 
The protective influence of perceived support on birth outcomes 
The regression models inclusive of control variables and perceived support did not 
significantly predict any birth outcomes: GA (F(8, 137) = .84, p = .57, R2 = .046); BW 
(F(8, 137) = 1.34, p = .23, R2 = .072); the 5-minute Apgar score (F(8, 137) = 1.60, p = 
.13, R2 = .085); or the mode of delivery (X2(14) = 18.24, p = .20, R2 = .117).  
The regression model inclusive of control variables and perceived tangible 
support (β = .21, t = 2.57, p = .01) significantly predicted the 5-minute Apgar score (F(8, 
137) = 2.12, p = .04, R2 = .110). The three other regression models inclusive of control 
variables and the remaining perceived support subscales were non-significant for all birth 
outcomes (Table 2). 
[Table 2] 
 
The moderator effect of perceived support on prenatal anxiety symptoms - birth 
outcomes relationship 
The regression models testing the moderator effect of perceived support on the 
association between prenatal anxiety symptoms and birth outcomes, and inclusive of 
control variables, found that perceived support and prenatal anxiety symptoms did not 
significantly contribute to the prediction of any birth outcomes: GA (F(10, 135) = .89, p 
= .55, R2 = .062); BW (F(10, 135) = 1.28, p = .25, R2 = .087); the 5-minute Apgar score 
(F(10, 135) = 1.83, p = .06, R2 = .119); and the mode of delivery (X2(12) = 24.04, p = .15, 
R2 = .152).  
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The regression model testing the moderator effect of perceived tangible support 
on the association between prenatal anxiety symptoms and the 5-minute Apgar score, and 
inclusive of control variables, found that perceived tangible support and prenatal anxiety 
symptoms (β = 1.37, t = 2.13, p = .04) significantly contributed to the prediction of the 5-
minute Apgar score (F(10, 135) = 2.52, p = .01, R2 = .157) (Figure 1).  
[Figure 1] 
All the other regression models testing the moderator effect of the remaining 
perceived support subscales were non-significant for all birth outcomes. For the sake of 




This prospective community cohort study aimed to investigate whether perceived support 
had positive effects on birth outcomes, and whether it interacted with anxiety symptoms 
to predict birth outcomes. Results revealed that perceived support did not have a 
protective influence on GA, BW, the 5-minute Apgar score or the mode of delivery. 
Perceived support also did not moderate the relationship between anxiety symptoms and 
these birth outcomes. However, when testing the different subscales of perceived support 
separately, results revealed that perceived tangible support was predictive of the 5-minute 
Apgar score: the higher the perceived tangible support, the better the 5-minute Apgar 
score. Perceived tangible support was also found to moderate the relationship between 
anxiety symptoms and the 5-minute Apgar score, indicating an interaction effect. In a 
context of high levels of perceived tangible support, the 5-minute Apgar score improved 
as the level of anxiety symptoms increased; however, in a context of low levels of 
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perceived tangible support, the 5-minute Apgar score decreased as the level of anxiety 
symptoms increased.  
Contrary to previous studies showing that perceived support might be beneficial 
for the health of the child-bearer and her baby (Dunkel-Schetter, 2011), we found no 
protective influence of perceived support on any of the birth outcomes. The present study 
thus did not provide evidence of a main, nor of a stress-buffering effect of perceived 
support.  
Various factors may account for these results, starting with the characteristics of 
our population. Indeed, it seems that our community sample is over-representative of 
healthy participants. Only 9.3% of child-bearers reached the probable clinical anxiety 
threshold score, reflecting low rates of mental distress compared to the 24.6% reported in 
the meta-analysis of Dennis et al. (2017). Correspondingly, only 4.4% of newborns faced 
adverse neonatal outcomes, which is lower than the 9.4% reported in the general Swiss 
population (OFS, 2019). Of note, however, is that conducting our research on a 
community sample, rather than on a clinical sample, may allow for broader generalisation 
of results and, consequently, more inclusive care. In addition, it shows that perceived 
support behaves in ways that differ between high-risk and community samples. 
Our sample also displayed mainly favourable and protective characteristics, such 
as being in a couple relationship or being university educated. To complete the picture, it 
would have been interesting to have access to the child-bearers’ SES – this would also 
have allowed us to compare current resources with perceived resources, and how it may 
vary depending on the SES; however we do not hold this data. Our sample also reported 
a very high average level of perceived support. This raises the question whether those 
who agreed to participate were more likely to have a good mental health and social 
support than those who declined. It is indeed conceivable that child-bearers with mental 
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distress may refuse to participate because they consider involvement in the study as an 
additional (mental) burden, and that lack of support during recruitment is a barrier to 
participation in such a study. It is also possible that the self-reported recording of prenatal 
anxiety and perceived support were subject to a social desirability bias (Zerbe & Paulhus, 
1987). Child-bearers may indeed feel ashamed or guilty about feeling anxious or not 
being sufficiently supported, which may cause them to exaggerate their responses in a 
positive way.  
The type of anxiety examined in this study, namely general anxiety, may also 
explain our findings. There is indeed a type of specific anxiety that may be more suited 
to our area of research: the pregnancy-related anxiety, which is defined as maternal 
worries related to pregnancy, childbirth and parenting (Huizink et al., 2004). General 
anxiety and pregnancy-related anxiety can be considered as two different concepts, 
considering their association with adverse birth outcomes: while results are mixed for the 
former, they are consistent across studies for the latter (Brunton et al., 2015). We can 
therefore speculate that if we had focused on pregnancy-related anxiety, our results might 
have differed.  
Perceived tangible support was found to contribute to the prediction of the 5-
minute Apgar score, whether assessed directly or as a moderator. Although every kind of 
perceived support has its own importance, perceived tangible support might prevent 
child-bearers from poor neonatal and obstetric outcomes associated with physical 
activities and constraints (Bonzini et al., 2007). However, the question arises as to why 
the 5-minute Apgar score is the only birth outcome being predicted by perceived tangible 
support. This suggests that the 5-minute Apgar score is more sensitive to perceived 
tangible support than to other types of perceived support, indicating that the association 
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between the different types of perceived support and birth outcomes is linked to different 
mechanisms. Future research should be conducted to better understand this influence.  
 
Clinical implications 
Our results may convey an encouraging message for child-bearers – it appears that when 
experienced within non-clinical thresholds, prenatal anxiety symptoms do not increase 
the risk of adverse neonatal and obstetric outcomes in the presence of prenatal perceived 
support. These results underline the importance of screening for perceived support, a 
practice which is not yet systematic during prenatal visits and which could shed 
significant light on the child-bearers’ surroundings. Furthermore, by reframing anxiety as 
a normative experience that does not impact the health of the baby, these results may 
reassure child-bearers during their pregnancy and usefully inform society as a whole. 
Our results also highlight the importance of perceived tangible support, although 
this was only partially confirmed. Knowing that perceived tangible support is an 
important predictor of child-bearers' health, and consequently of that of their newborns, 
can provide interesting avenues for actions. Antenatal specialists may raise awareness 
regarding its relevance and, if it is lacking, may develop with the child-bearers ways to 
augment it among their current social environment.  
 
Conclusion 
Contrary to previous research, this study investigated the role of perceived support within 
a community sample with mostly non-clinical anxiety levels. Thus, our results showed 
for the first time that maternal prenatal anxiety symptoms, when experienced within non-
clinical thresholds, do not increase the risk of adverse neonatal and obstetric outcomes in 
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Moderation of the effect of anxiety on the 5-minute Apgar score at values of the moderator 











(n = 182) 
 






Swiss (n, %)  100 54.9 
European (n, %)  71 39 
Non-European (n, %)  11 6 
Ethnicity    
Europe (n, %)  147 80.8 
Latin America (n, %)  0 0 
Africa (n, %)  8 4.4 
Caribbean (n, %)  1 0.5 
North America (n, %)  3 1.6 
Asia (n, %)  1 0.5 
Other (n, %)  1 0.5 
Missing data (n, %)   21 11.5 
Migrant status    
Swiss (n, %)  100 54.9 
Non-Swiss (n, %)  82 45.1 
Educational background    
Middle school (n, %)  5 2.7 
Secondary school (n, %)  13 7.1 
Apprenticeship (n, %)  35 19.2 
University graduate or equivalent (n, %)  117 64.3 
Other   12 6.6 
Marital status 
Married, common-law relationship (n, %)  120 65.9 
Single (n, %)  60 33 
Divorced (n, %)  1 0.5 
Other (n, %)  1 0.5 
Pregnancy type 
Single (n, %)  172 94,5 
Twins (n, %)  10 5,5 
Gestity    
1 (n, %)  142 78 
2 (n, %)  32 17,6 
3 (n, %)  6 3,3 
4 (n, %)  2 1,1 
History of traumatic delivery before 24 weeks of GA     
Yes (n, %)  3 1.6 
No (n, %)  164 90.1 
Missing data   15 8.2 
History of perinatal loss    
Yes (n, %)  30 16.5 
No (n, %)  137 75.3 
Missing data (n, %)  15 8.2 
Note. If a participant had another nationality in addition to the Swiss nationality, she was classified in 




Regression model results for the subscales of the MOS-SSS for each birth outcome 
 
  GA  BW  
5-min Apgar 
score 
 Mode of delivery 




.88 .54  .068 
1.2
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.90 .52  .061 
1.1
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.91 .51  .079 
1.4
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Note 1. PES = perceived tangible support, PEIS = perceived emotional and informational support, PAS = 






Third step of the moderation analysis tested for each subscales of social support for each 
birth outcomes 
Model 3 
  GA  BW  5-min Apgar score  Mode of delivery 
  R2 F p  R2 F p  R2 F p  R2 X2 p 













.062 .90 .54  .082 1.21 .29  .099 1.48 .15  .128 19.95 .34 
Note 1. PTS = perceived tangible support; PEIS = perceived emotional and informational support; PAS = 
perceived affectionate support; PPSI = perceived positive social interaction. Note 2. * p < .05 
 
 
 
